2 1 OCT 2004 



(43) B^l v lB 
2003 ^11 £6 B (06.11.2003) 




PCT 



(io) mmi 
WO 03/091424 Al 



(51) SSS^FF^S 7 : C12N 15/00, C07K 

16/44, C12N 5/10, C12P 21/08, C12Q 1/02, G01N 33/50, 
33/15, A61K 39/395, A61P 25/00, 37/00 



(21) SBSWKS^: 

(22) gfgamS: 

(25) m&mmowm: 

(26) ^(S^HCOWlS: 



PCT/JP03/05372 
2003 *4 M25 B (25.04.2003) 



(30) ffiffcjf'r — Z : 

ftG@2002-127260 2002 ^4 £26 B (26.04.2002) JP 

(71) amx (*mz&<±T<Dmi£miz'Di*x): * 

^fflSlttS^a (CHUGAI SEIYAKU KABUSHIKI 
KAISHA) [JP/JP]; T 115-8543 ImtB ttE S^K 5 T 
g5f 1f Tokyo (JP). 

(72) *U#;&J:tf 

(75) SI#l#/aJB@A (*SI--3LNT0>^;: >M6 ©SB (KO- 
JIMA,Tetsuo) [JP/JP]; 1=412-8513 OffilgrP S3 

MlTI135flfi *nai»^ttfi Shizuoka 
(JP). »S T W (SENOO,Chiaki) [JP/JP]; T 412-8513 » 
fflJ^ifrfi K]H 1TI 1 3 5§Jfe**S83S**5£ 
^ttft Shizuoka (JP). 



(74) ttlA: ttiS . *HSHIMIZU,Hatsiislii et al.); T 
300-0847 ±Mlti fflBT 1 - 1 - 1 H»0 < IS tf 

JU6PS Ibaraki (JP). 

(81) H£S fSFfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS* JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) (&M): ARIPO ftffr - (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 5 vTfSffr" (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O y 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI «pft (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(54) Title: METHOD OF SCREENING AGONISTIC ANTIBODY 
^ (54) §£W<DZfr: T=f-X hta{*<DX? 'J-->^J* 

(57) Abstract: An agonistic antibody can be efficiently screened by superinfecting a cell strain, which proliferates depending on a 
^ tigand (factor), with antibody libraries respectively to various receptor chains and collecting an antibody gene from an autonomously 

growing strain by autocline of an agonistic antibody formed from an appropriate combination. Since antibodies are used as libraries 
ON in this method, the screening can be performed efficiently and conveniently without resort to troublesome operations. 

2>(57)gfcl: U*>K (B?) lz{*#LTi§R£^*lfflI!Si*K^ 



WO 03/091424 



PCT/JP03/05372 



-1- 

— *-fWb«r«fitt*#. 7^^t^!J5 5o ^*^-ft£M>><b/&5 MPL 
i^LTT^ bf^ffi^-T^/ * n— ^/^te^H^avCV^S (Blood 199 
8 Sep 15;92(6) : 1981-8 • US98/17364) 0 fcfcU i ©± 5 ^fcT^^ b^tfrSr# 
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^^^^*H-s^sr 100 mmr ^mtrz t ioooo a 

9 . LgU H«^b*T400^<B3&m^*— £>ffr&. ioooo® 

5 <D$BJ^©^Ad s i&^-&5o Bispecific diabody t UT7r-5 ? ±Kil*§ 

Jn^Sr^«^(-^6^^fe5fc^»5^i:^S-h> monospecific d 
iabodytf>JSA 0§tf&_h50%) »Sft»t&tl^V\< 

20 #^o^i-«> y^^F^#UTitmi-s«^^#«^^^^^ 
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H ii<E>"5j^ig$c£[elifci-&o assembly PCR \^X—^-$M Fv (scFv) U 77 

U ^0-^Rr^^^»^»ffi^V^-f/Via^Jt CHl-hinge-CH2-CH3 (Df® 
5 WtiKD&tftimk G-CSFR CO&Bfl&rtWfct 7i^^*5 -i:^^ 

ci] gtr©it (a) ~ (c) sr-irtf. r^^h^^^y-^^^ 
( c ) r^^M^ffiSr^ri-s^tfrSrWi-rsM 

25 [2] X© (a) ©JNBfl&a*. 5KSfr*=»- ^Slt^fe 
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[6] -tfr^^tSf^^^ ^nrifr^tS^frtfeS 

15 \^mm<D^m, 

[10) ^^C#:dS#5B#^|4^:^T?fc 3 Cl] ~ C 9 ] W?*ifr\z.m&, 

20 [12] RT^«^y ^WfttWS^fl:^ £tT©XS (a) ~ 

(c) S^^^SfeKiiDf^KStbSrLiSr^Hftfc-fs. Cl 1] \m^<D^m. 

(b) i-*iFv«:CHl-h i n g e-CH2-CH3^$t5ri:^i 

25 ( c ) X5g (b) i?fm$*tfc— *«jft#:*^#a#^^^*f^K-rs3^ 



WO 03/091424 



PCT/JP03/05372 
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( C ) ^ti^m^i: v rmztiz r t &wmt-rz>, cm ttimoim. 
(b) ^iFab^Fci^ts^tia?), m-v&wm&frrz 
5 (c> xm (b) ^m&istifr-*mmft*^te&uwmmfcft*4mirz>JM 

(14] OT^X5g.(a) ~ (c) Sr&tN T^~* b^@#JI^#^ 

u#5 praam*** tmi-©^Mi^ u#s «r^^^tf 

(b) $£a#«##l^#tf s T=f-;* h^^-rs^d^^JSi-Sxm 

(c) hf^ISrf t5^5rl^t5I@ 

%i&mb1rz> Ci4] ^SBtto^fe. 
15 C16] JNBf&a^ g^#©B^##UTJf^5^^&5, Ci5)lc 

C 1 7 ] ^fr#faJ&Jt^s^^&3IH- S^tB&^i* 5 ^ C l 5 ] £fc 

r=?^ ^^ffl^-rst>©^w^$^s> ci5] ~ ci9) (o^-rM>{z.m 

C2 i] ^— oSSfMds j:^x<^^^}->eH-S^^^^9^ 
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zf5v-&. mm^mA-r i^t^ [15] ~ [20] ^wfKa* 

1] (cfB^^^s 

5 c 2 3 ] £ mm^^mm^ v -t^^tv> s 

[14] ~ C2 2] ©V^TM^IB^O^lSfes 

(a) ~ (c) ft^^fciOfSR^SwifcflWSfc-f-^^ [2 3] fcJB* 

10 (a) 0— ©^ff«fc^«-*«Pv*f^K*t-5XS 

(b) ^^FvSrCHl-h i n g e-CH2-CH3^§t5ri:ia 

( c ) (b) T?fm$n^-**^fr^tf#a#^ffift^«rfW"t"5^ 

15 (a) ~ (c) &-^tf^jfefcJ:?»fm*tiSi:i:Sr*8F«i:i-S. C2 3] fctB« 

( a ) m— ©SMWW»fc«i"*—**F a b SrfBBWSI^ 

(b) i-«Fab^Fci^«rHa^ *-©*»Mfc*H-S 

20 (c) xm (b) ^fm$^-*m^^tf^@#^«t^srfm-rsx© 

[26] #5ft#^B-#L#<£> CH3C 7^; SfeWlt- i^t Knobs-into-ho 
les#ti|AS^5ifc4«tfct5> CI 4] - C2 5] ©Wf *U&»fc:iB* 

[2 7] #fitoaS^n—*fln?S>5* [14] ~ [2 6] O^T^l-lB 

25 

[2 8] #a#m#^C#:dS. X®#^^t?feS. [1 4] ~.[2 7] <Z> 
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[2 9] UT<DJm (a) ~ (c) &<SttT=t-Xhmft&MZ&'f-%J?&. 
(a) [1] ~ [2 8] (D^-fM^W.M(D^m\^Xy), T=t~Xhmft&X? 

5 (b) it (a) ^^^y-^^^^i^^^^^T^^h^^^-K-r 

( c ) xg»(b) ttnm®fa<D^wtfrt>, T=?~*h$ifc&® 

nx-r^xm 

[3 0] ttfls itm^i.©^}^ ^i^tSStf Wt5 

$M9S*fc"C*>* (3 0] |cl|SS<^^. 

[3 2] ^C#:dS#5g#m^T?fe5 [3 0] (3 1] ^fBi^O», 

c 3 3 ] «t &mmt vit&.&mK mmmm^v-r^^. 

is -rstniesr^rfs. C3 o] ~ C3 2] wrtit>>frwm<Dfflfa. 

C3 4] ^O^^fi^ORl^^y y^-T^tf^ d^ft©CH 
3 Kl s T 5: 7 iot Knobs-into-holes #3JA& *VCV 

(X© (a) ) o . 
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mz&z (ia (a) ) o 
5 ft?>s*?w<D&mim&&fe^ %;®m^mk ^wRvtb 

io mfrkftymzo 

3*;/u**©J;5ftftfc0>»r;t F(ab') 2 
20. ^i-rtdS-e#5o ^^^n^^t?fcS#^lJi«, 
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irLT, 0O*.tf. /nA^^-, *fcl^r^yi? ^ ^^fflv^5ri:^-T?# 

mi-^o ^ot 09*.rf. fmitisfotdmm<Dnmnm*himk*mu^ w. 

mmv> CDR KUsf^rS^^f *r/B^"C\ RT-PCR ^ J: 9 Lm*5«ttJ?H^tO RT 
25 ^H^^lHllRSr^T &X-% S„ rif, CDR £F£s Wfc<D ^&ffl& t P<£>1& W 

»I«U gil tffii^^I^t^ 3 0©ft (CDR1, CDR2, CDR3) 
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zn-To a)R\zmm-r^9-c^-tvxn, cdr £ v h&$m<ot&^ 

^-r^zfy^^—^m^^ t&x%z>o » vitro i^v^y^^ 

ST©flB^<^ KtfcoTiivv K*3*t Uv^^-S^Tte. 
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* • 

20 (autocrine) £#*iJiti-5o 7-( ^^mMt tt. ttU&g 



WO 03/091424 



PCT/JP03/05372 



-12- 

ftftftfilitttt, G-CSFg^fl^ mpls neu, GM-CSF^§#: N EPO^^k c-Ki 
#jgfc0>J*LT\ JMTOKiHt, «Wft^«*yif^F5S*iMI^ »fWG-CSF^# 
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#5 6 *ftmz.$S\,^Xtiffl-?%ZffifabVX^ mz-tt. NFS60, FDCP-U 

FDCP-2, CTLL-2. DA-1, KT-3 m&mf 5 ^ h 5 D 

-$!I$«J 150, 000 ^ h ls<D^Tnm*.W.Xlb 9,2 #<Z>IH CMC (L#0 & 
10 «tU«2^|^C«^>^5o lit:io©*f^;P7^« 

HTV^ (Chothia C, et al: J Mol Biol 186:651-663, 1985 > Novotny J, Hab 
er E: Proc Natl Acad Sci USA 82:4592-4596, 1985) 0 ^K^ttS^®^ 
20 frtbt, jyfc&fcte, ^^n^y ^G(IgG)W5g^fflV>f>nSo 

^fc^-Br^^^-To #!;ttfs ^^f-^FaK Fab\ F(ab' ) 2 &£Tf Fv 
^IttfS^frSo ^O^-r^mt^i?), Fab^f>t^l¥«tL5, ^lofo 
^m^^^^W-rS2o^|^lC^^®f>t> *5itJ^!)<D % ^a^j^S'fb 
25 TFcj bW&frZmft&tt^Zo &tCs ^Zf^mfcK.&V , 2o© 

^iiu^^te&^u sagc&xfsjt-g-uts F( a b' ) 2 ^. # xxm v <owm 
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(pFc' kWtitlZ) a s #bH5„ ^©iClfitilT^ ^T^X^f (diabo - 

dy), j&Jtfctftfk — *i^#^*J;rJ^*l»^J:9^*^*W**^* 

#"£*;h,5. ^EfctfVT&frWtffcBU 0fl*.tfs Fv. F(ab)*3j:tfF(ab') 2 
£ tt^^^f "Cfc -5 (V H -V L ^-f o ^^Ig^^ 3 CDR i>m^i¥ 

jiu v H -v L y-r^^o*®^^m^^p^[^^ ? rse 6 o<z> CDR frfomzffim 

io toft 3 cdr o^-^tpFv <£>¥£•) -efcoTi, ^-8^IM&<J: 9 ^^fPl*f* 

*fc. FabBUrtf (F(ab)£*>P^*l,5) mm<DfenWm ^MB. 

(CHI) Sr-g-tfo Fab' Hfrjf te, ^©tyi?K«*»fe©l*fctttft 
^_h©iX^^-r f«r£tffi#l CHI ««©*/l/#*^j|ft*0»fi©ft2i*#lll 
15 W^^ri-S^-e Fab i^iliiotV^. Fab' -SH £ ft, j£iwitttte> 1 ^fctt* 

tb^_h<D^^-r vaHE^aasi©^^— ^s^^rrs Fab' w^£>5<> f 
(av )»?#«, F(ab') 2 -<^>^m^^t ^sro©^*^ >\z.&vz>*?xj>vy 

20 ^gJ^&VvC^Ttf^ (diabody; Db)te. at^H^KU: 0flMI5**tfc 
ILffi (bivalent) (DtfiWmK &Ht$~ (P. Holliger et al. , Proc. Natl. Acad. Sci. USA 
90: 6444-6448 (1993). EP404, 097 W093/11161 -^g) e ^7#f>ftt, 2 
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k VH * VLa-VHb k VLb-VHa (DM^t>^ 5 £§«m£<Z> P ^#--C$fA/£ 

— ^ s fv # y m $ ^ r: vh & it^ vl ffl&v>m^ y k y y* 

Z. t 5 (scFv <^>^ia^oV>T^^ Pluckthun IfThe Pharmacology of Mono 

10 clonal AntibodiesJ Vol.113 (Rosenburg and Moore ed (Springer Verlag, New 
York) pp. 269-315, 1994) £#J&) „ 5 y ^-«> 

sgM * ih,fc&#^f5#<^m«:l&#i" s t> ©-eft ttfrrf #fc RR)£ * ttft v \ 

t al., Nature 321: 522-525 (1986); Reichmann et al. , Nature 332: 323-329 
(1988); Presta Curr. Op. Struct. Biol. 2: 593-596 (1992)#J!fDo fc-Mfcffiff 
& N l/i/b^V h^t#:^^A$^ CDR *fctttNMBffi#lG> if fc^fr 

bTfis #J^.I^ IgG. scFV £: CHl-fc ^v'-CHS-CHS (D N ^C^#^JP Lfc^itffcfr 
^\ scIgG (scFab^fc^^-CH2-CH3<^N5|^^#JPUfc:^L#:^-7-)s scDb^2r 
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#s/^*!7-lVV*. ^Vlf*l7-f/V^ ty^9^f/^> SV40, HIV^DNA 

McCafferty et al. , Nature 348: 552-554 (1990); Clackson et al. , Natu 
15 re 352: 624-628 (1991); Marks et al. , J.Mol.Biol. 222: 582-597 (1991)^ 
#j&)„ J:0JM£«H-B\ T^<D£5\^xmfc9^79»-&4mirZ>z.t& 

^iS-rS^7^^-^V^RT-PCR^TL^ H£©^^*fc«:IIlJfci-5. a 
20 ssembly PCRUlT— >NSFv(scPv)*^U ft#9W Zf? V -ZmmTZo 

mnisy-rfiGBW t CHl-hinge-CH2-CH3 ©^|C#Als *xm<D7'9 
* X KH|a^f7^^7 y -^#St5o t U< ft scFab £ tt^U V 
^/HE^IJ ^-hinge-CH2-CH3 O^^Abfc7-f ^7 V — Srfl*8H"3 0 s 
25 cDb^^^^^y— fcLTfitS. 
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*>Rrf!-e£>5o *&w<D±*mmmwi®fax*&zw&\z-\^ pmeisscm 

ed. immunol. 20: 27-32 (1990)) % pEF-BOS (Nucleic Acids Res. 18: 5322 (199 
0))> pCDM8 (Nature 329: 840-842 (1987) „ pRSVneo > pSV2-neo, pcDNAI/Amp (In 
vitrogenh pcDNAI, pAMoERC3Sc. pCDM8 (Nature 329: 840 (1987) h pAGE107(Cy 
5 totechnology 3: 133 (1990) h pREP4 (Invitrogenk pAGE103 (J. Biochem. 101: 
1307 (1987) K pAMoA, pAS3-3, pCAGGS (Gene 108: 193-200 (1991) k pBK-CMV, 
pcDNA3. 1 (Invirtogen) . pZeoSV (Stratagene) ^ &$g%L<<? ? — b UX&l^t - 

3t^^©yci^— »J:XfrcZs^ls$~-* SV40 (DWM^^r— . RSV. HI 
10 V&itfMMLV^OVhn^/l^^LTR, ^ * n^^r^y( ^0-T:?^>\ #S 

k/BV^r ^d5-e#So 0U;tk£. b^l/— V(Cytotechnology 3:133 

15 (1990)), V^WtXs^V^&mM^ 2-227075 -§-£3&h y^^^^^a^fe 
(Proc. Natl. Acad. Sci. USA 84: 7413 (1987); Virology 52 : 456 (1973)), V > 
Wt-^/^y^^itm, DEAE-^^b^^N ^C/J^y^^^fflV^DNA^ii:^ 

Jk^3t#*Wi"S^S^L^ (whole antibody) T?&>5 CL £ a**?* LV\ r<E>fc 
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5 fi#K<£> CH3^^^(^T5 /^S^iot Tknobs-into-holesJ (Protein Engin 
eering vol. 9, 617-621, 1996; W098/50431) IrlAU M^^^^E-— 4#£>^ifc 

3§5J! fcifctt %mk$ifc(D CH3 0* L < 12, 75 / ^^{-i: ot knobs-int 

0- holes^x^^TV^^i:«:#^!:i:i-So CL. CHI fcfcMSfcT 5 '>» • 
10 «ftfcfirV\ i^^a^^m^^^^^r^r. t Wot, ^ojftft^jg 

f£ — *smm.m scFv sngffl-r 5 r^ia^ eg* t mm^m^^^m.^: 

U scFv-CHl- 1 > v > -CH2-CH3 <0^T?8fflfe#i;fl£ £ i£ 5 £ £ RTfE"? £> 5 0 

(1) 0-©^^^*H-^-^Fv^^U ^-^Fv^rCH 

1- hinge-CH2-CH3 l^<££iir5 ^tKXV, fg— (O^M^m^^~ 

(2) B-^^^^i-^-^Fab^rfmU, ^-^Fab&F 
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5 AMS*^*^**©^**^ (I© (b) ) , T^-xh.ttm&^ci-z&cfc 
&m$lirz> (Jtt (c) ) o ♦ 

V^T PCR m~ <£ 9 > JifBT h &m%T^'\&fc<£> CDR Jtfic^SrlEMX U 
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mm-rz rims. r©5 *>m^ *»*^^«>^B#*tt^:fr*s««js* 

?4 >*fc SUMMIT Z>Zb&-?%Z>o ~<D£?\z.MU£nt-naF3 ? 
r<DJ; 5 fc*— b*7^ >-g#Jt?g£m^ LTT=^* h 

iffiflcfcov^T©;^**?^ ^J|W:*5WffiUfcr=f=^ b^C*©.^^!?—^^ 
io ^^Jt^i-So 

fcteT*~xhftm&G1rz>h<obWfe&ft^ (XS (b) ) , r^^ff^ffi 

15 (X@ (C) ) o 

— jRftic&Mtt* ^©#Mtt^fc* !3B#^^^^V^r t^^^LTV^ 

fi£oT N _hlB^lJl*3ltS«F*UV^#^VNT«, _hSBX@ (A) ~ (C) K 

m?lx, x@ (a) vmmK &®fc**-FTzmk*&£xmmm.fc(Dmm 
25 •rsatfiTFSr^A-rsxesr'g-tp. 
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^7^7^w_ n ^9:7 ^—^d^Kf^frS (Strategies for Protein 

15 Purification and Charcterization: A Laboratoy Course Manual, Daniel R. Ma 
rshak et al. eds. , Cold Spring Harbor Laboratory Press (1996) ; Antibodie 
s: A Laboratoy Course Manual, Harlow and David Lane eds., Cold Spring Ha 
rbor Laboratory Press (1988) ) 0 Z*ht><D? b^77^-^ HPLC ^FPLC 

V —X^itfl, CH3 C7^/ ^©Ifcfc: ioT knobs-into-holes 

25 ^^@^i:S^ORr^li^y xfa&ti, fr-z>tfift<DcmK, 7^711 

J&fc^oT Knobs-into-holes tmAZtlX^ZZ k&%mt-rZ>7^~X htii 
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frsote. WfiHft-cfcsr. fc^^uv^ ^fl&t^J&fcf. 

* 

12. 24, 4, 7 N 9, 13, TSLP. IFNa N ^ Lt, 

NGF. GDNF, NT-3, 4, 5 btbTl^o ^^©^^ J; 9 Sl#$^^>T^ 

ftmkmmvxw?Mk-rz>z. t&x%% 0 mm^^M-fm^. 

20 mm). Wm#h ^®^tt^I(PEG, Tween^h V hffl (EDTA W) . &r^«& 
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co-5o) m t ft-m it h <fc v \> 

^Remington's Pharmaceutical Science 16 th edition', Oslo. Ed. (1980) 

10 (Langer e't al. , J. Biomed. Mater. Res. 15: 167-277 (1981) ; Langer, 

chenuTech. 12: 98-105 (1982) ;#@#fFf& 3, 773, 919 #;BKM«ffltti»t^CB 
P)fg 58,481 -J§S Sidman et al. , Biopolymers 22: 547-556 (1983) I EP $ 133, 98 

8^)„ 

20 &frt&&&ft*>^h*>3$*-hflZ>o ^^mtVXfts naked -79 KlU?. 

UT^i-^d>(Adolph |T?-f/V;^/ A&J » CRC Press, Florid (1996)#J$K 
25 np^ F^:^CDlf-XiSm-^(W093/17706^)bTiS:^--rSr 
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y^Af7^7x^^ 3 y, n^mrn&bfcmmwm *,94s,qso-%;). tot 

mat. &m$M&(M\z&zmte&jFirm-?hz>o #ufcMPL^mBaF3^ 
(mpl (omm^mmt gcsf g^^jgutii • mmftm&t y^m-wm^m 

j& : TPG) 10000 /well fc. <7-r/W*><^^£ 9 g#itmii&&#;fcMPL3£§I,BaF 
3 »<??^^ ft^tf>J#*-h?Jt 200 nL*M7t, 3 0 ^£&BJ5&M)/tf*5i SF (N 
akarai)20/zL ZMtLX 2. 5 B#fl^ 450 nm <»7t££M^UT^]feifc&fI^fce 
MPL^mBaF3» (HL(TPG) &£Xf LH(TPG)) JS, ig^J2*f£>$§&^##J^$Bife 
Mm%m&VX\,^ 0 -j?, ^#£^mbTV^V^**tf)BaF3 (HL(BaF3);}3 
iTJ«LH(BaF3)^#:^^U^V^ itfitb&^ofCo affcte CM (#k ffi: 
450~655nm 5®^^^1"o 

[H;f&0!] 1 ] diabody \Z. <£ 6 b * 7 W ^Jf fit 

y dt-^ Yfflt&^frk UTmpl ^i-S^E-/ * *-A#fcft: 12E10(W099/ 
10494) £*IJfflUfc 0 J^tfr 12E10 rT^^=- K^TS pC0Sscl2E10 (W001/79494. 
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W002/33072) 6> diabody & a — K1"5 EcoRI-NotI ^f>tSr§] 9 ffl U $r>f A'*'* 
^ P*--??* ^ K pMX CD EcoRI NotI ©R^K^AUfco £ (DZf=7*^ K pMXscl 
2E10 s> tr—i?ls?toS& Pt-E l£ FuGene6 (Roche) £r/SV>T f7^7i^^3 

^bfc 0 pt-E % io%4=^Jl^(fcs) $r£tt?A^v —y/w&M<vmii) 

5 "C 6cm dish fcJSS U S 0 FuGene6 ^ K pMXscl2E10 Lfc <£> & 

mmz.to&it 0 -t©s-H> «^«r^u24^ra«««._b»sriiiiiztfc„ 

? «< /W* £r^tf Jg^_L?f 10 At g/mL stf y ;/ 1/ ^ (Hexadimethr ine Bromide, Si 
gma)^*:, rtb^6«J«^«bT^$^rfc 0 B^#tEWJfi# BaF3 
t b MPLcDNA £r#AU MPL U Ko* 9 Thrombopoietin (DMHC £ 9 Jifflt 
10. ^t&^frofcflM* MPL/BaF3 (MPL ©jNEflS^igte G-CSF g^©JKJia • #BJ9£ 

pmi/io%fcs ^-e^aiSr^c^fc^ i#j««i-t-s«Biii3as#fettfco 

<D*g^_h?f £r[UJfcU> SiJ© MPL/BaF3 KLflDxig^Lfc i:^5v *P^SJ##-h^ 
*HUa3Js*ifi*K:3Wi"* diabody <n>Jr— l'\z.&Z>mM'?bZ>Zb&m 

[HJfetfiJ 2 ] scFv-CHl-Fc tdiS b ^ 7 VifTfi 

20 pC0Sscl2B5 ^rtlfg!^ 'fy^ — EcoRI -HL (5'- GGAATTCGCCGCCACCATGGAGTTTG 
GGCTGAGCTGGGTTTTCCT -3'/fB#J#-^- : 1 ) £ HL-SfiI(5'- GCATGCATGGCCCCCGAGG 
CCACTCACCTTTGATCTCCAGCTTGGTCCCTCCXJCCGAA -3' /IB?!I## : 2 ) ^rffiV^T PCR 3r 
m\ 5' EcoRI, 3' \<LXZf?s(XF*) — gSMS.^ Sfil W h&^rTS scFv 
(H-L)3t£^i£r#fco ^tcmm-mm (L-H) ©JQSfcS^\£fc*>&#5;fc*fc*-^ 

25 5Hs (5' - GGCGGCGGCGGCTCCGGTGGTGGTGGATCCCAGGTGCAGCTGGTGCAGTCTGG -3' /IB#J 
#-^- : 3 ) t 3Ha-Sf il (5' - GCATGCATGGCCCCCGAGGCCACTCACCTGAAGAGACGGTGACCATT 



WO 03/091424 



PCT/JP03/05372 



-26- 

GTCCCTT -3' /SB?!l## : 4 ) „ ^ U < 5Ls (5' - AGTCAGTCGGCCCAGCCGGCCATGGCG 
GACTACAAAGACATCCAGATGACCCAGTCTCCT -3'/IB?lJ#-^- : 5) t 3La(5'- GGAGCCGCC 
G<XXiCCAGMCCA(XA(XACCAGMCCACCA(XA(XTTTGATCT(XAGCTTGGTCCCT -3'. 
/WZm^ : 6 ) ©a^Wy7-f-7--e P C0Sscl2B5 &$mK PCR fcfjV\ 

5 # h fittmn^mm k-??^ bh s ^ 3u -t?#t* pcr znszb -?m%wm & 

. t MgGl <OfeftW$fottfr$fc?f? * 5 K HEF-l. 24H-gy 1 (W099/18212) Sr 
8in£PCR«rffV\ CHlEW©>f ^VnVXtf CfflL. hinge (T'tV^— EcbSfil 

10 (5' - TCGMTTCGGCCTCGGGGGCCAGCTTTCT^ -3' /WM 

#-J§- : 7), HigeCHla(5'- CACGGTGGGCATGTGTGAGTTTTGTCACMGATTTGGGCTCMCTTTC 
TTGTCCACCTTG -3' /1B^J#-^- : 8)) , CH2 ("7" 7 — HigeCh2s (5' - CAAAACTCA 
CACATGCCCACCGTGCCCAGCACCTGMCTCCTGGGGGGACCGTCAGTCTT -3' /IB?IJ#-i§- : 9), 
Ch3Ch2a(5'- ACACCTGTGGTTCTCGGGGCTGCCCTTTGGCTTTGGAGATGGTTTTCTCGATG -3'/ 

15 K?lJ#-^: 10)), Cm(zfy4 Ch2Ch3sW(5'- GGCAGCCCCGAGAACCACAGGTGTACA 
CCC -3' /@E?ll#-J§- : 11), StopNotI(5'- TAGCGGCCGCTCATTTACCCGGAGACAGGGAGA 
GGCTCTT -3' /WM^^r : 1 2)) drifts Ut 0 ittfeSrT-fe^D PCR l^oT 
5' IJIEcoRI, SfiWfMa^ 3' fclNotl INT hSrW"*-* IgGl 

20 -*t?M — P-r^^ (IL)-3cDNA ^r^M^7°7 ^-IL3sEcoA(5' - CGGAAT 
TCGGCCGGCTGGGCCAGCATCAGGAGCAGGAGCAGC -3' : 13), BamIL3ss(5'- 

GCGGATCCGCCGCCACCATGGTTCTTGCCAGCTCTAC -3' /WM^^r : 1 4) £rJEV^T PCR £: 
JfTV\ 5' fclBamfflU 3' ^ Sf il, EcoRI b *^lTZ> IL3 ^*?WiB#l (ss) 51 

25 /V-;* * — P MX © EcoRI-NotI b fc&tf, bfc IgGl ^S^^ 

lfi?«lAU pMX-CHwild WUfco 7°7^ 5 FpMX-CHwild^EcoRI-Sfil 
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1M M£ scFv(H-L)m^£Jia&2K pMX-HL-CHwild &#fc„ :©/7X^; Kft* 
*T/5 ? &mPkTZ> £ 12B5 <D scFv (HL J0D <D C 5fcKl CHl-hinge-C 

H2-CH3^#Jpb^^^^Bi-Swt^#$^^ 6 pMX-CHwild 
<£> BamHI-EcoRI h IL3ss 2:j|&3&3K $ h \Z. Sf il f"-T h \Z. scFv (L-H) 
5 pMX-IL3ss-LH-CHwild^SHU^ 0 £ (0^=7 ^ ^ Y&$;t7 4 M^^ii LH 

Jfll<£> scFv- CHl-hinge-CH2-CH3 £ t ^«i#$^S 0 ^_h©^7^ 5 

K^^ftSrliufB^ £ 5 £ Pt-E h 7 ^ ^ v' a V Urm&;t A- 

MPL/BaF3 ^B^^ £oTK^£IS&feUTJ^:£:^ 

10 U m<D MPL/BaF3 ^JP^ft bfc ^^5, M^Zmm±mmmmft&}teM&M 
m^tt^^^C (gll, TPG) „ —Jf, ^^^mU-CV^^V^^BaF3{C« 
^fr^^U^V^ itmU^ofc (H!l> BaF3) 0 ^(D^bfrbV-l^m 
%i%®8&(D&&MMl>K #^J8&ri^ift^fc#^5 scFv- CHl-hinge-CH2-CH3 <D^T 

— h ? 7 ^ <£ s ii^it-efe § r t&m e> t>> t &o fc 0 

15 
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1. SXTttU (a) ~ (c) SrgtN r^Wo^^y^^^fe 

( c ) T*~xhftM&m-rzm&&m9iir?>im 

2. xs (a) ©»3o^ &mfc&*~\!irzmiK*&&xmMmft(om8i& 

5S*fr*C«>«IIW»5l 1 * fete 2 fcfB^©2f&o 
15 <^^ 0 

If l ~ 6 <D\t^?tlfr\z3B&<Dft&* 



WO 03/091424 

-29- 

. i2. «s&&m& v --e^«tbrv> zifcmK wis ( a ) ~ c c ) 

(b) |-*iEv|:CHl-h i ng e-CH2-CH3H^^ri}a 

( c ) urn (b) xim^tit—^m^^^mmmmi^im^jm • 
i3. »s&mm* y -xm-stix v ^ § < a ) ~. ( c ) 

( a ) ©^fr*fc^s-#*t f a b ^f^-r^xs, 

(b) m—*mF a b^Fci^^rt^J:^ SI— 

(c) X@ (b) Tf»§nfe-*«^f*:Sr^tf#«»S^frSrfm*r5njB 
15 14. gJlT©lS (a) ~ (c) Sr-gtf. T=f^ h^a#HffiKfr©^^ P 

20 (b) ^#@#M^^sT^^h^^i-5d^>^^rsxm 

(c) 7^=7 b^ffl^f tSSMMtSIS 

1 6. mmtK &m&<D®tti&&vxmn-tz>%mxhz, m&mi s^m 
. 25 mvft&o 

17. S^^JSiiJBV^^^i-SIJItBSr^t-S, fflfcjtfgl 5£fcW:l 
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6 \^mM<D^m 0 

10 y -Sr. lBlfi^A-t-S3jB^'S 5>^tfs fflfcfcfi 15-20 ttd^JifE^ 

22. ^7^/7 y f o ^^^^f 7^f^7 y --efcs, rij#S2 
i miB«©^fe. 

c a ) m-<v&&ftm\zM-rz>-*m fv ^fm-rsx@ 

20 (b) i-*iFv«:CHl-hinge-CH2-CH3l^^wi:ia 

(c) im (b) ^^$n^-^^^tf#@#^^srfm*rsxs 

(a) - (c) ^tf^fe^J:»3f»*ttSr^^#^i:^-rSs »#S2 3fc:IE 
25 m<D37& 0 

( a ) £ F a b ZYmtttU, 
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(b) i-*iF a b «:F c i i t i 9 , %—<D5t&imx.*tr& 

(c) am (b) ^fm^ttfc-^^^tf#«#^i4^^fm-rsxm 

2 6 . &mf&M& : &tfo(0 C H 3 7^7 ^S^^ iot Knobs-into-holes 

5 tmA&tix^z^ t^tttts, ft^3®i 4~2 5 ©v^-rHd^iam^&o 

2 7. t? 5 . 1 4 ~ 2 6 <D V vf ^miB*©^ 

2 8 . &mwmmJ)&.. -m&m&myrzib s , 14-27 <n> ^-rti 

10 2 9. ^T©X@ ( a ) ~ ( c ) $r£ttT h&C#&W8tt&&W: 9 

(b) (a) y — ^?K:£V)m8L£tlZT*~X b^tfrSra— Ki" 

15 (c) i@ (b) ©is^*wj&, ^^r±0QWBo«MKd>&. r^~*v%iW*m 

20 9£##T**> 3 0 tcfBttOftMSL 

3 2 . ^#:^#®#mtt^-efe5it 3 0 3 1 fcmmvmn&o 

«HiSr^r-T5. 1*^3 0 — 3 2©V^ttd^lB^©jNBia, 

34. fct#;©«K tm^<o v -e&ftti, a>o£ftfc© c h 3 ic N 

25 T Knobs-into-holes ^A§tl/TV^^ n 4: &mWib-?Z>T 



WO 03/091424 PCT/JP03/05372 



1/1 

mi 

0.7 r 




0.1 



0 ' 1 

1 10 100 

CM;BJ£(%) 



WO 03/091424 



PCT/JP03/05372 



1/7 
SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSRTKI KAISHA 

<120> Method for screening of agonist bispecific antibody 
<130> C1-A0304P. . ■ „ „ . 

<150> JP 2002-127260 
<151> 2002-04-26 

<160> 14 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 1 

ggaattcgcc gccaccatgg agtttgggct gagctgggtt ttcct 
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<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

^<223> Description of Artificial Sequence: Artificially 
. Synthesized Primer Sequence 

<400> 2 

gcatgcatgg cccccgaggc cactcacctt tgatctccag cttggtccct ccgccgaa 58 

<210> 3 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 3 

ggcggcggcg gctccggtgg tggtggatcc caggtgcagc tggtgcagtc tgg 5J 

<210> 4 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

gcatgcatgg cccccgaggc cactcacctg aagagacggt gaccattgtc cctt 54 

<210> 5 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 5 

agtcagtcgg cccagccggc catggcggac tacaaagaca tccagatgac ccagtctcct 60 

<210> 6 
<211> 76 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 

■T' 

<400> 6 

ggagccgccg ccgccagaac caccaccacc . agaaccacca ccacctttga tctccagctt 60. 
ggtccctccg ccgaaa 76 

<210> 7 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 7 

tcgaattcgg cctcgggggc cagctttctg gggcaggcca ggcctgacct tggcttt 57 

<210> 8 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

cacggtgggc atgtgtgagt tttgtcacaa gatttgggct caactttctt gtccaccttg 60 

<210> 9 ^ 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

caaaactcac acatgcccac cgtgcccagc acctgaactc ctggggggac cgtcagtctt 60 

<210> 10 
<211> 53 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
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Synthesized Primer Sequence 
<400> 10 

acacctgtgg ttctcggggc tgccctttgg ctttggagat ggttttctcg atg 53 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

ggcagccccg agaaccacag gtgtacaccc 30 

<210> 12 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 12 

tagcggccgc tcatttaccc ggagacaggg agaggctctt 

<210> 13 
<211> 42 



<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 13 

cggaattcgg ccggctgggc cagcatcagg agcaggagca gc 

<210> 14 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<212> DNA 



<213> Artificial Sequence 



<220> 



<400> 14 . 

gcggatccgc cgccaccatg gttcttgcca gctctac 
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